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Abstract. Popular data exchange standards facilitate the use of vocabulary in 
different ways. Quite often, the usage is based on, and in favor of, simple 
implementations not considering reality. In most cases the vocabulary is assembled 
in form of simple code lists. Well-known bad practice is neither to define proper 
concept descriptions for the individual codes leaving their interpretation to the 
developer nor to identify the underlying vocabulary domain resulting in a mixture 
of something. This paper takes the gender use case and analyses the use of codes 
within some data exchange standards and makes recommendations for 
improvements in handling and managing code systems correctly. 
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1. Introduction 
The new e-health law in Germany intends to improve semantic interoperability among 
healthcare information systems [1]. But reality demonstrates that each individual 
organization claims their right to specify data exchange standards on their own, thus 
not considering any interoperability requirements. This ignorance starts at the syntactic 
level, continues at the semantic level, and finally has no chance to ever reach service 
level. Data exchange specifications do not only touch those different levels, but also 
include vocabulary fundamentally. Quite common is the specification of “tables” 
without further meta-data or versioning information and no management procedure in 
place [2]. 
This paper analyses common practice and suggests an alternative to this behavior 
exemplified with coding of gender aspects. 
2. Methods 
International data exchange standards (CDC, NETSS, NAACCR, USA Census, HL7 
v2, HL7 V3, X12, ASTM, DICOM, OBIS, UBIF) are examined for their use of codes 
in a gender context. Table 1 provides an overview about standards and their 
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incorporation of certain concepts (covering human beings and animals). The only 
commonality for all of them is the support of “male” and “female”, all other concepts 
are diverging and orthogonal in their semantics. However, all standards intend to use a 
single code from its list. 
Table 1. Gender Coding with International Data Exchange Standards 
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not known 0 0 9 U X < 9 U U U U U ? 
Male 1 1 M 1 M M M 1 1 M M M M M M m 
Female 2 2 F 2 F F F 2 2 F F F F F F f 
both (male + female) B 
transgender male 3 FC FC fc 
transgender female 4 MC MC mc 
Transitional T 
not applicable 9 N 
Other O 3 O 121102 
Transsexual 4 
non-sexed N 
Unsexable X 121103 I i 
unknown sex U 
male pseudo-
hermaphrodite MP MP 
female pseudo-
hermaphrodite FP FP 
Hermaprodite H H H h 
simultaneous 
hermaphrodite sh 
hermaphrodite male 
phase hm 
hermaphrodite 
female phase hf 
Ambiguous A A 121102 a 
mixed sex x 
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3. Results 
This short summary clearly indicates that some standards mix different kind of 
concepts into a single value set. Other standards also introduce the notion of time as 
can be seen with codes for a “transition” process. 
Common practice is to use only a single code. Most – if not all – applications only 
allow for a single value to be stored with a patient. Normally, i.e. in 99.9% of the 
solutions, an individual is associated with a single gender that persists over the whole 
life. Hence, there is no possibility to capture and maintain specifics like transsexual or 
transgender aspects. This is a rare exception. In some jurisdictional environments – like 
in Germany - keeping track of this kind of information is even illegal. Nevertheless, an 
appropriate representation is necessary and a correct handling is an essential 
precondition to manage future and upcoming challenges in vocabulary usage. 
Table 2.a and 2.b demonstrate that the administrative gender, which is, e.g., used 
in a hospital for assigning beds, is more or less identical to what a person or natal 
register will maintain. The only distinction is that a register allows for not stating an 
explicit gender. In Table 1 this is listed as “non-sexed”. Furthermore, it is worth 
mentioning, that administrative gender is used for simple administrative reasons within 
hospitals and has nothing to do with sexual orientation, so that a reduction should not 
introduce any problems beyond possible discrimination perception of the person in 
question.  
Note that the term “gender” pertains to gender roles and gender identity, whereas 
“sex” refers to the biological sex of a person, which comprises chromosomal, gonodal, 
genital and hormonal sex. It is common practice that in clinical studies no clear 
distinction is made between these concepts, potentially introducing a statistical bias 
since transsexual and intersexual persons are mixed with “biological” men in women. 
Table 2. a) Administrative Gender, b) Person Register 
a) Code Description b) Code Description 
 M Male = M Male 
 F Female = F Female 
 U unknown    
    X Undetermined 
Tables 3.a, 3.b and 3.c address different clinical aspects. Transgender issues 
normally only require the distinction between transgender (no assignment/definition of 
a gender or sexual orientation) and non-transgender. In principle, a Boolean value 
would be sufficient then. But for non-transgender persons, a gender assignment may 
become necessary again. Therefore, a level is introduced indicating, that male and 
female are specializations of non-transgender persons. 
Table 3. a) intersexual, b) transsexual, c) transgender 
a) Code Description b) Code Description c) Code Level Description 
 M Male  M Identifies as a man  T 1 transgender 
 W Female  F Identifies as a woman  NT 1 Non-transgender
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a) Code Description b) Code Description c) Code Level Description 
 IS intersexual  U Unknown  M 2 Male 
       F 2 female 
Discussing necessary and appropriate codes usually ends up with introducing a 
new code for “other” not specifying the real underlying meaning because it is unknown. 
With the introduction of specialized code systems, this behavior is misleading and not 
necessary any more. 
For some clinical, medical and biological questions, the genetic gender becomes 
necessary. For such a purpose, Table 4 suggests values for an appropriate code system. 
Table 4. Genetics 
Concept Code Description 
46,XX 46_XX Caryotype (female) 
46,XY 46_XY caryotype (male) 
45,X 45_X Turner-Syndrome with female phenotype 
47,XXY 47_XXY Klinefelter-Syndrome with male phenotype 
48,XXXY 48_XXXY Klinefelter-Syndrome with male phenotype (rare) 
49,XXXXY 49_XXXXY Klinefelter-Syndrome with male phenotype (rare) 
47,XXX 47_XXX Triplo-X-Syndrome 
mos45,X/46,XX mos45_X46_XX Mosaic 
mos45,X/46,XY mos45_X46_XY Mosaic 
chi46,XX/46,XY chi46_XX46_XY Chimersm  
47,21 47_21 Down-Syndrome (Trisomy 21) 
47,18 47_18 Edwards-Syndrome (Trisomy 18) 
47,13 47_13 Pätau-Syndrome (Triosomy 13) 
47,8 47_8 Trisomy 8 
48,XXXX 48_XXXX 
49,XXXXX 49_XXXXX 
47,XYY 47_XYY XYY-Syndrome 
48,XXYY 48_XXYY Y-Polysomy 
49,XYYYY 49_XYYYY Y-Polysomy 
Table 4 clearly indicates the necessity for clean code systems with a solid description 
of the concepts. Each table (2.a to 4) represents a code system with clearly defined 
concepts. These code systems can be used in conjunction with each other. 
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4. Discussion and Conclusions 
Instead of mixing unclear or not well-defined concepts into a single value set, multiple 
codes from clean code systems should be conveyed. Paired with timing aspects such a 
transmission allows for a complete and correct patient history, if jurisdictional, legal 
and data privacy aspects are neglected. 
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